Changes in sperm characteristics and induction of oxidative stress in the testis and epididymis of experimental rats by a herbicide, atrazine.
To study the effects of atrazine on reproductive functions and testicular and epididymal antioxidant defense, rats were exposed to 0, 120, or 200 mg/kg body weight atrazine orally for 7 and 16 days. Animals exposed to the high-dose atrazine had their body weights, feed intake, and reproductive organs weights significantly reduced, whereas testicular weights remain unaffected independent of the dose used. In comparison to control, glutathione (GSH) and glutathione-S-transferase (GST) activities were elevated in the high-dose group, whereas the activity of superoxide dismutase (SOD), catalase (CAT); ascorbate (AA), and malondialdehyde (MDA) levels and hydrogen peroxide production were unchanged in the testis during the 7-day-exposure protocol. When atrazine treatment was increased to 16 days, GSH levels remained unchanged, but lipid peroxidation levels were significantly increased in both the testes and epididymides. This corresponded to the significant diminution in the activities of GST and SOD. CAT activities were unaffected in the testes and then dropped in the epididymides. Gamma-glutamyl transferase (gamma-GT) activities increased during both studies, whereas AA levels remained unaffected (p < 0.05). Atrazine exposure has a dose-dependent adverse effect on the testicular and epididymal sperm numbers, motility, viability, morphology, and daily sperm production. Although the testes of the atrazine-treated animals appear normal, few tubules had mild degeneration with the presence of defoliated cells. Likewise, no perceptible morphological changes were observed in the epididymis. The results suggest that atrazine impairs reproductive function and elicits a depletion of the antioxidant defense system in the testis and epididymis, indicating the induction of oxidative stress.